
Phylogenetic tree
: Evolutionary history of a group of organisms or sequences

Finding out what phylogenetic trees can do for you
Making the right multiple sequence alignment for the right tree
Estimating distances between your sequences
Building a neighbor joining tree
Evaluating the quality of a tree by bootstraping
Finding tree resources on the internet



Finding out what phylogenetic trees can do for you

The purpose of phylogeny
reconstruct the history of life and explain the present diversity of living creatures

The underlying principles
group living creatures according to their level of similarity

The molecular stories that shaped the world as it is today: the destiny of gene families
mutations and deletions
duplications or speciation (diversification)
loss and gain of function
inactivation

Why you want to use phylogenetics
determining the closest relatives of the organism that you’re interested in
discovering the function of a gene
retracing the origin of a gene



Preparing your phylogenetic data

The quality of data: Choose the right sequences for the right tree

DNA or protein sequences
whenever possible use protein sequence
unless your sequences are identical, it is easier to keep working at the protein level

Homologous genes: derived from a common ancestor
orthologs: separated by speciation, similar functions and structure
paralogs: separated by a duplication event, different but related functions
xenologs: lateral transfer between two organisms
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Preparing a set of sequences for making a phylogenetic tree

Avoid sequence fragments
Avoid xenologs
Avoid recombinant sequences

proteins resulting from the combination of several proteins
common in viruses

Avoid complex families
various domains and repeats

Try to make a small set

Add an outgroup to your dataset
an out group is a sequence that you know has diverged long ago
symbolizes the first common ancestor of all your sequences



Preparing your multiple sequence alignment

Computing your multiple alignment
ClustalW: www.ebi.ac.uk/clustalw/index.html
Dialign: bibiserv.techfak.uni-bielefeld.de/dialign/
Tcoffee: igs-server.cnrs-mrs.fr/Tcoffee

Make sure you have the right multiple sequence alignment
make sure there are as many gap-free columns as possible
remove the extremities of your multiple alignment

the N- and C-terminus
remove the gap-free regions of your alignment

internal gap-free regions often correspond to loops
be sure to keep the most informatic blocks

blocks of 20-30 amino acids having a few conserved positions
(you can do it at the Jalview or with MS-word)



Using Jalview you can remove gapped sequences 



Building the kind of tree you need

Three major groups of methods you can use to build a tree
distance methods
parsimony methods
likelihood methods
*none of them are almighty

Distance-based methods
easy to set up
consider the four major ingredients

your multiple alignment: which method? Which sequences?
the distance measure: which substitution matrix?
the tree reconstruction algorithm: UPGMA, NJ, Fitch, or Kitsch?
the type of tree you want to display: 

a cladogram without distances
a phenogram showing distances
a rooted or an unrooted tree



Computing your tree

1. Producing an (almost) instant phylogenetic tree: 
www.ebi.ac.uk/clustalw/index.html
ClustalW returns a tree: a .dnd extension file
it is not a phylogenetic tree but a guide tree
the guide tree is the order that ClustalW used to align your sequences
roughly correct although not really accurate

do multiple alignment 
copy and paste the ClustalW alignment
change the parameters in the phylogenetic tree (nj/on/on) and run



copy & paste

nj  / on  / on



Save as a txt file

Save



Computing your tree

2. Making a tree with Phylip 
http://bioweb.pasteur.fr/seqanal/phylogeny/phylip-uk.html

one of the most widely used resources for computing 
highly accurate phylogenetic tree





paste your
multiple aligned sequences

click bootstrap options



click the box

controls the generation of random numbers
different seeds lead to different results

should be at least 100
but try lower numbers for demo

Scroll back to the top of the page and click the run Prodist button



choose neighbor that 
turns your distance matrix into a Neighbor Joining tree

click



Click



Click and insert
the numbers

Scroll to the top and click the Run Neighbor button



Getting the result

(bPTPS-IIB:3.0,(bPTPS-IIA:3.0,(bPTPS-I:3.0,PTPS-human:3.0):1.0):3.0);



Displaying phylogenetic tree
www.es.embnet.org/Doc/phylodendron/treeprint-form.html

Paste your tree in Newick format
Change tree styles, output image, font, etc





Knowing what is what in your tree

branch length
root

node

leaves or OTUs
(operational Taxonomic Units)

outgroup

Distance bar corresponding to 0.1% difference between sequences





Assignment

Summary of your project including a phylogram of your sequence
(powerpoint file)

Tell me what grade you want


